Inhibition of cell-substratum attachment of cultured rat heart cells by protein synthesis inhibitors.
Addition of cycloheximide to growth medium of neonatal rat heart cell cultures prevented cell-substratum attachment. Even concentrations of cycloheximide which inhibited only 50% of normal protein synthesis prevented some cells from attaching. Cells which required the longest time to attach were not dependent on protein synthesis. The kinetics of cell-substratum adhesion in the presence of various concentrations of cycloheximide supported the hypothesis that repair of damaged cell membranes was required prior to attachment. An alternate hypothesis that protein synthesis was required for substratum attachment either to synthesize new unique proteins or higher concentrations of existing proteins not damaged by enzymes was not supported by experimentally obtained data. If the second hypothesis were true, no cells would have attached when protein synthesis was completely inhibited (greater than 95%) and all cells should have been equally affected by protein synthesis inhibition; such was not the case. Inhibition of mRNA formation by actinomycin D also should have inhibited attachment completely and this was not observed. Since attachment was minimally affected by actinomycin D, protein synthesis on long-lived mRNA was apparently sufficient for cell-substratum adhesion.